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Presentation Outline
Presentation Outline

•• SSttuuddiieess ooff aarrsseenniicc ccaanncceerr rriisskk iinn
thethe U.S.U.S.

•• IInnddiiccaattiioonn tthhaatt ssoouutthhwweesstt TTaaiiwwaanneesse
e
data overestimate risks for the U.S.
data overestimate risks for the U.S.

•• IImmpplliiccaattiioonnss ooff cchhaannggee iinn ssllooppee ffaaccttoorr
for background arsenic exposures infor background arsenic exposures in
the U.S.the U.S.



Recent Studies of LowRecent Studies of Low--LevelLevel
Exposures in the U.S.Exposures in the U.S.
•• RReecceenntt ssttuuddiieess

–– UU..SS.. ccoouunnttiieess ((LLaammmm eett aall.. 22000044))
aa–– UU..SS.. ccoouunnttiieess ((SStteeiinnmmaauuss eett aall.. 22000033)
)
aa–– NNeeww HHaammppsshhiirree ((KKaarraaggaass eett aall.. 22000044)
)

aa–– UUttaahh ((LLeewwiiss eett aall.. 11999999))
–– SSuuppppoorrttiinngg ddaattaa ffrroomm AArrggeennttiinnaa ((BBaatteess eett aall..

2004)2004)aa and Finland (and Finland (KurttioKurttio et al. 1999; Michaudet al. 1999; Michaud
aaet al. 2004)et al. 2004)

•• FFiinnddiinnggss
–– GGeenneerraall llaacckk ooff iinnccrreeaasseedd rriisskk dduuee ttoo aarrsseenniicc
–– PPoossssiibbllee rriisskkss iinn ssoommee ssttuuddiieess ffoorr ssmmookkeerrs
s

exposed at higher doses
exposed at higher doses
a	 Included in a meta-analysis of low-level arsenic exposure and 

bladder cancer (Mink et al.) 



Other U.S. Epidemiological Data:Other U.S. Epidemiological Data:
WaterWater

•• WWeellll wwaatteerr eexxppoossuurreess iinn OOrreeggoonn,,
New Hampshire, Nevada, Wisconsin,New Hampshire, Nevada, Wisconsin,
multiple counties and statesmultiple counties and states
–– SSeevveenn ssttuuddiiees
s
–– SSttuuddiieess eevvaalluuaatteedd aa vvaarriieettyy ooff eennddppooiinnttss rreellaatteed
d

to arsenic using mostly ecological study design
to arsenic using mostly ecological study design
–– EExxppoosseedd ppooppuullaattiioonn ssiizzeess iinn tthhee 11,,000000ss tto
o

10,000s
10,000s
•• FFiinnddiinnggss

–– NNoo eelleevvaatteedd ccaanncceerr rriisskkss rreellaatteedd ttoo aarrsseenniicc
–– EExxcceeppttiioonn:: IInnccrreeaasseedd sskkiinn ccaanncceerr rriisskk iinn oollddeerr

smokers in Wisconsin but no increases in bladdersmokers in Wisconsin but no increases in bladder
or lung cancer riskor lung cancer risk



Other U.S. Epidemiological Data: AirOther U.S. Epidemiological Data: Air
and Soiland Soil
•• SSmmeelltteerrss iinn AArriizzoonnaa,, IIddaahhoo,, MMoonnttaannaa,,

New Mexico, Texas, Utah, Washington;New Mexico, Texas, Utah, Washington;
pesticide plant in Marylandpesticide plant in Maryland
–– NNiinnee ssttuuddiieess iinnvvoollvviinngg sseevveerraall SSuuppeerrffuunndd ssiittees
s
–– MMoosstt ssttuuddiieess eevvaalluuaatteedd lluunngg ccaanncceerr uussiinngg ccaassee--ccoonnttrrooll

or cohort study designor cohort study design
–– EExxppoosseedd ppooppuullaattiioonn ssiizzeess iinn tthhee 11,,000000ss

•• FFiinnddiinnggss
–– OOvveerraallll,, lliittttllee eevviiddeennccee ooff iinnccrreeaassee iinn aarrsseenniicc--rreellaatteedd

cancer riskcancer risk
–– SSuuggggeessttiioonn ooff iinnccrreeaasseedd rriisskk ffoorr mmeenn oorr ssmmookkeerrss ffrroomm

pesticide site and for two smelter studies in Canadapesticide site and for two smelter studies in Canada
and Swedenand Sweden



Implications of Changes in theImplications of Changes in the
Arsenic Cancer Slope Factor (CSF)Arsenic Cancer Slope Factor (CSF)

•• AArrsseenniicc ooccccuurrss nnaattuurraallllyy iinn tthhee
environmentenvironment

•• DDiieett aanndd wwaatteerr aarree pprriimmaarryy ssoouurrccees
s
•• BBaacckkggrroouunndd eexxppoossuurreess ffoorr nnaattuurraallllyy

occurring substances provideoccurring substances provide
perspective for regulatory riskperspective for regulatory risk
assessmentsassessments

•• BBaacckkggrroouunndd aarrsseenniicc rriisskkss uussiinngg eexxiissttiinngg
EPA CSF are typically greater than aEPA CSF are typically greater than a
oneone--inin--aa--million cancer riskmillion cancer risk



Inorganic Arsenic Intake from Diet
Inorganic Arsenic Intake from Diet
and Water for Total U.S. Population
and Water for Total U.S. Population
•• PPrroobbaabbiilliissttiicc mmooddeelliinngg ooff aarrsseenniicc iinnttaakke
e

–– DDiieettaarryy aanndd wwaatteerr iinnttaakkee ppaatttteerrnnss ((UUSSDDA
A
Continuing Surveys of Food Intake by
Continuing Surveys of Food Intake by
Individuals, 1994Individuals, 1994––1998)
1998)

–– IInnoorrggaanniicc aarrsseenniicc ddaattaa oonn 4400 ffoooodds
s
((SchoofSchoof et al. 1999)
et al. 1999)

–– RReeggiioonnaall ddiissttrriibbuuttiioonnss ooff aarrsseenniicc ccoonncceennttrraattiioonn
for drinking water and water used in foodfor drinking water and water used in food
preparation (U.S. EPA 2000, 2001). Truncatedpreparation (U.S. EPA 2000, 2001). Truncated
arsenic concentration at 10 ppb.arsenic concentration at 10 ppb.

Note:	 Expanded analysis of Yost et al. (2004) to include diet and water 
for the total population 



Inorganic Arsenic Intake: Diet andInorganic Arsenic Intake: Diet and
Water (≤10 ppb) for Total PopulationWater (≤10 ppb) for Total Population



Intake Composition at Mean orIntake Composition at Mean or
≥95th Percentile≥95th Percentile



Diet and Water Composition
Diet and Water Composition

•• TThhoossee wwiitthh hhiigghh--eenndd iinnoorrggaanniicc aarrsseenniicc
intake have higher water arsenic levelsintake have higher water arsenic levels
and eat more riceand eat more rice

•• 66 ��gg//ddaayy ooff iinnoorrggaanniicc aarrsseenniicc ccoommeess
from rice at the 95th percentile andfrom rice at the 95th percentile and
aboveabove

•• OOnnee ccuupp ooff ccooookkeedd rriiccee ccoonnttaaiinnss aabboouutt
44 ��g of inorganic arsenicg of inorganic arsenic



Arsenic Risk Estimates Based onArsenic Risk Estimates Based on
Current and Proposed CSFCurrent and Proposed CSF



Conclusions
Conclusions

•• AAddddiittiioonnaall UU..SS.. ssttuuddiieess ooff eexxppoossuurree ttoo
arsenic in water or from smelterarsenic in water or from smelter
communities support the findings of acommunities support the findings of a
metameta--analysis of recent studiesanalysis of recent studies

•• FFiinnddiinnggss iinnddiiccaattee tthhaatt ssoouutthhwweesstt
Taiwanese data overestimate risks forTaiwanese data overestimate risks for
lowlow--level arsenic exposures in the U.S.level arsenic exposures in the U.S.

•• IImmpplliiccaattiioonn ooff oovveerreessttiimmaattiioonn::
Erroneous conclusion that backgroundErroneous conclusion that background
arsenic exposures are a major publicarsenic exposures are a major public
health concern in the U.S.health concern in the U.S.


